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,QWURGXFWLRQ
6XVWDLQDEOHEXLOGLQJVDUHDWWUDFWLQJWKHLQWHUHVWRIDFDGHPLFVIURPGLIIHUHQWILHOGVLQFOXGLQJHQJLQHHUVDUFKLWHFWV
XUEDQSODQQHUVVRFLRORJLVWDQGHFRQRPLVWV$VDUHVXOWVWXGLHVRQWKLVWRSLFH[SORUHVGLIIHUHQWGLUHFWLRQVPDLQO\
UHODWHG WR WKH LPSOHPHQWDWLRQ RI QHZPDWHULDOV DQG HQHUJ\ HIILFLHQW WHFKQRORJLHV LQQRYDWLYH GHVLJQ DSSURDFKHV
XQGHUVWDQGLQJ RI XVHUV EHKDYLRUV DQG KHDOWK FRQGLWLRQV DQG LPSOHPHQWDWLRQ DQGPDLQWHQDQFH FRVWV DQG EHQHILWV
$FUH	:\FNPDQV$HOHQHLHWDO3UHYDO&KDSPDQ3LHUVH	+RZGHQ&KDSPDQ6WXDUW
7KDWFKHU	0LOQHU0RUHRYHU UHDO HVWDWHRSHUDWRUV DQG VSHFLDOL]HG UHVHDUFKGHSDUWPHQWV DUH LQWHUHVWHG LQ
GHHSHQLQJWKHNQRZOHGJHDERXWHQHUJ\DQGRYHUDOOVXVWDLQDELOLW\SHUIRUPDQFHRIVSHFLILFFDWHJRULHVRIEXLOGLQJVDQG
WKHLUPDUNHWYDOXH$QWRQLXFFL'¶$OSDRV	0DUHOOD$QWRQLXFFL0DUHOOD	'¶$OSDRV
6R IDU WKLV LVVXHKDVEHHQDSSURDFKHGIURP WKHSHUVSHFWLYHRI VDOHVSULFHSUHPLXPIRUFHUWLILHGJUHHQRUKLJK
HIILFLHQWEXLOGLQJVFRPSDUHGZLWKWKHDYHUDJHYDOXHRIH[LVWLQJEXLOGLQJVWRFN(LFKKROW].RN	4XLJOH\
6WXDUW+RZHYHU WKHUHDOHVWDWHYDOXHDFFRUGLQJWR)RUWHDQG2UHILFH LVQRWRQO\UHODWHGWR
FDWHJRULHVRIIDFWRUVFRQFHUQLQJWKHEXLOGLQJLWVHOILWVV\VWHPVDQGLWVDWWLWXGHWRJHQHUDWHDQLQFRPH$OVRUHOHYDQW
DUHWKHFRQWH[WZKHUHWKHDVVHWLVORFDWHGDQGWKHOHJDOIUDPHZRUNWRZKLFKLWLVVXEMHFWHG
7KH GHFLVLRQ WR HQHUJ\ UHWURILW D VLQJOHIDPLO\ KRXVH LV XVXDOO\ XQGHUWDNHQ E\ WKH RZQHU RQ WKH EDVLV RI
LQGLYLGXDOQHHGVDQGDPELWLRQV2QWKHFRQWUDU\UHIXUELVKLQJDODUJHEORFNRIIODWVLQYROYHVPXOWLSOHRZQHUVRUDW
OHDVW VHYHUDO WHQDQWV XQGHU D VLQJOH RZQHUVKLS KDYLQJ GLIIHUHQW H[SHFWDWLRQV DQG SULRULWLHV 0RUHRYHU XUEDQ
SURMHFWVPD\MRLQWO\DGGUHVVQRWRQO\WKHEXLOGLQJOHYHOEXWDOVRWKHGLVWULFWOHYHODLPLQJDWWKHRYHUDOOLPSURYHPHQW
RI WKHORFDOFRQGLWLRQV(XURSHDQ&RPPLVVLRQ&RQVHTXHQWO\ WKHLPSOHPHQWDWLRQRISURMHFWPHDVXUHVZLOO
PRGLI\DWOHDVWWKUHHRXWRIIRXUDERYHPHQWLRQHGFDWHJRULHVRIIDFWRUVZLWKWKHH[FHSWLRQRIWKHOHJDOIUDPHZRUN
WKXV UDLVLQJ VSHFLILF TXHVWLRQV )LUVW KRZ WKH YDOXH RI UHIXUELVKHG GZHOOLQJV ZLOO FKDQJH TXDOLWDWLYHO\ DQG
TXDQWLWDWLYHO\"6HFRQGEHFDXVH WKHFDWHJRU\ HQHUJ\ UHIXUELVKPHQW HQFRPSDVVHVPXOWLSOH LQWHUYHQWLRQVRQKDUG
HQYHORSH ZLQGRZV V\VWHPV DQG VRIW HOHPHQWV FRQVXPHU DZDUHQHVV DFFHSWDQFH ZKLFK DUH WKH PRVW
UHSUHVHQWDWLYHLQWKHGHILQLWLRQRIWKHGZHOOLQJSULFHDWDUHIHUHQFHOHYHORIHQHUJ\SHUIRUPDQFH")LQDOO\KRZZLOO
WKH RYHUDOO YDOXH RI WKH XUEDQ UHVLGHQWLDO EXLOGLQJ VWRFN FKDQJH LI HQHUJ\ UHWURILW PHDVXUHV DUH H[WHQVLYHO\
UHSOLFDWHG"
2QHRIWKHDLPVRIWKH6,1)21,$VPDUWFLW\SURMHFWLVWRGHYHORSDVSDWLDOL]HGPRGHOEDVHGRQTXDQWLWDWLYHDQG
TXDOLWDWLYHYDULDEOHVWRDQVZHUWKHVHTXHVWLRQV7KHSURSRVHGVSDWLDOO\H[SOLFLWDSSUDLVDOPRGHOFRPELQHVKHGRQLF
UHJUHVVLRQV ZLWK KLHUDUFKLFDO SURFHVVHV LQ RUGHU WR XQGHUVWDQG WKH HIIHFWV RI WKH IRUHVHHQ UHIXUELVKPHQW RQ
GZHOOLQJ¶V SULFHV ,Q WKLV SDSHU D EULHI UHYLHZRI VLPLODU H[SHULHQFHV LQ WKLV ILHOG LV SUHVHQWHG WRJHWKHUZLWK DQ
RSHUDWLRQDO DSSURDFK WDNLQJ DGYDQWDJHV ERWK IURP KHGRQLF SULFH PHWKRG DQG PXOWLFULWHULD DQDO\VLV SURSRVH WR
LQYHVWLJDWH WZRFDVHVWXGLHV,QVLJKWVJDLQHGIURPWKLVPL[HGPHWKRGDUH WKHQOLQNHGWRVSDWLDOL]HGLQIRUPDWLRQRI
XUEDQEXLOGLQJVWRFNWRSHUIRUPDPDVVDSSUDLVDODQGWRHVWLPDWHWKHRYHUDOOLQFUHDVHLQUHWURILWWHGEXLOGLQJVYDOXH
7KHWRROER[VSDWLDOKHGRQLFSULFHPHWKRGPXOWLFULWHULDDQDO\VLVDQGJHRJUDSKLFLQIRUPDWLRQV\VWHPV
7KH REMHFW RI WKH LQYHVWLJDWLRQ LV WR HVWLPDWH WKH H[SHFWHG FKDQJH LQ UHDO HVWDWH YDOXH JHQHUDWHG E\ L WKH
6,1)21,$SURMHFWLQWHUYHQWLRQLQVHOHFWHGEXLOGLQJVLLWKHGHYHORSPHQWRIDPDVVLYHUHIXUELVKPHQWSURJUDPDW
WKHXUEDQVFDOH)LQDOO\ LLL DGHHSHU LQYHVWLJDWLRQRI VLQJOHHOHPHQWVFRQWULEXWLQJ WR WKHGHILQLWLRQRI WKHZKROH
YDOXHLVSHUIRUPHG
7KHYDOXH RI UHDO HVWDWH SURSULHWLHV GHILQHG DV WKHPRVW SUREDEOH VHOOLQJSULFH RQ WKHPDUNHW LV HVWLPDEOH E\
DSSO\LQJGLIIHUHQWDSSUDLVDOPHWKRGV$ILUVWGLVWLQFWLRQVKRXOGEHGRQHEHWZHHQLQGLUHFWRUDQDO\WLFDQGGLUHFWRU
V\QWKHWLFPHWKRGV,QGLUHFWPHWKRGVDUHDGRSWHGZKHQWKHPDUNHWIRUDFHUWDLQW\SRORJ\RISURSULHW\LVSRRURUHYHQ
DEVHQW7KH\HVWLPDWHWKHYDOXHDVDIXQFWLRQRIH[SHFWHGDFWXDOLVHGFDVKIORZUHQWVRUDVDIXQFWLRQRISURGXFWLRQ
FRVWV XQLWDU\ SULFHV PXOWLSOLHG SHU TXDQWLWLHV &RQYHUVHO\ KDYLQJ DQ H[LVWLQJ DQG DFWLYH PDUNHW ZLWK UHDO
WUDQVDFWLRQVWKHDQDO\VLVLVXVXDOO\GRQHZLWKDFRPSDULVRQEHWZHHQWKHREMHFWWREHHYDOXDWHGDQGWKHPDUNHWSULFHV
RIVLPLODUSURSULHWLHV6XFKGLUHFWDSSUDLVDOPHWKRGVDUHLQWXUQFODVVLILHGDVPRQRSDUDPHWULFRUSOXULSDUDPHWULF7KH
ILUVWDUHEDVHGRQWKHFRPSDULVRQRIDVLQJOHSDUDPRXQWFKDUDFWHULVWLFPDLQO\WKHGZHOOLQJ¶VVXUIDFHDQGSURYLGH
UHOLDEOHUHVXOWVRQO\LIFRQVLGHUHGJRRGVDUHHQRXJKKRPRJHQHRXV7KHODWWHULQYHVWLJDWHPXOWLSOHYDULDEOHVDIIHFWLQJ
WKH ILQDO UHDO HVWDWH YDOXH DQG DUH XVHIXO LQ FRQWH[WV ZKHUH JRRG¶V KHWHURJHQHLW\ LV SUHGRPLQDQW 2QH RI WKH
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
IXQGDPHQWDOSOXULSDUDPHWULF WHFKQLTXH LQ WKH ,WDOLDQ UHDOHVWDWHDSSUDLVDO VFKRRO LV WKHVRFDOOHG³punti di merito´
DSSURDFKGHYHORSHGE\)RUWHLQWKHµV)RUWH	'H5RVVL)RUWH¶VDSSURDFKLVIRXQGHGRQWKHDVVXPSWLRQ
WKDWLIDFHUWDLQSURSULHW\VLPLODUWRWKDWZHZDQWWRHVWLPDWHKDVWKHKLJKHUSULFHRQWKHPDUNHWLWLVWKHUHIRUHWKH
RQH ZLWK WKH KLJKHVW VFRUH LH  SRLQWV EDVHG RQ IRXU EURDG JURXSV RI FKDUDFWHULVWLFV H[WULQVLF ORFDWLRQ
FKDUDFWHULVWLFVLQWULQVLFORFDWLRQRQHVWHFKQRORJLFDODQGSURGXFWLYH7KHYDOXHRIWKHREMHFWRIHVWLPDWLRQZLOOEH
FDOFXODWHGDVDZHLJKWHGVXPRILWVSHUIRUPDQFHVLQWKHGLIIHUHQWIRXUFDWHJRULHVDQGZLOOEHREYLRXVO\OHVVWKDQRU
HTXDOWRWKHUHIHUHQFHFDVH7KHPDLQFULWLTXHVRIWKLVDSSURDFKDUHWKHGLIILFXOW\WRILQGWKHKLJKHUWUDQVDFWLRQRQWKH
PDUNHW DQG WKH ZHLJKWV GHILQLWLRQ $GGLWLRQDOO\ VRPH LQWULQVLF RU H[WULQVLF FKDUDFWHULVWLFV PD\ EH DIIHFWHG E\
FRPSOHPHQWDULW\DQGUHFLSURFLW\EHFDXVHQRWSUDFWLFDOO\GLVWLQJXLVKDEOHIURPWKHSURSULHW\DVDZKROH
7RRYHUFRPHWKHVHZHDNQHVVHVRWKHUPHWKRGVEDVHGRQPXOWLSOHUHJUHVVLRQVPRGHOVZHUHGHYHORSHGZLWKWKH
DLPRI LGHQWLI\LQJ WKHPDUJLQDO FRQWULEXWLRQRI D FHUWDLQYDULDEOH LQ WKHSULFH IXQFWLRQ+HGRQLFSULFH +3 LV DQ
HFRQRPHWULF WHFKQLTXH EDVHG RQ WKH UDWLRQDOH WKDW WKH SULFH RI D FHUWDLQ JRRG LV D IXQFWLRQ FRPELQLQJ SURSHU
FKDUDFWHULVWLFVDVZHOODVH[WHUQDOIDFWRUV5RVHQ+3RULJLQDWHGIURP/DQFDVWHUVDWWULEXWHWKHRU\IRUZKLFK
D YDOXH RI D JRRG LV JLYHQ E\ WKH VXP RI WKH YDOXHV RI LWV UHOHYDQW DWWULEXWHV /DQFDVWHU  %\ DQDO\VLQJ D
VDPSOH RI WKH UHDO WUDQVDFWLRQ LQ WKH KRXVLQJ PDUNHW LW LV SRVVLEOH H[WUDSRODWLQJ WKH LPSOLFLW SULFH RI D VLQJOH
FKDUDFWHULVWLFDQGFRQVHTXHQWO\XQGHUVWDQGLQJKRZWKHSULFHLVH[SHFWHGWRFKDQJHZLWKUHVSHFWWRDUHIHUHQFHFDVH
7KHPDLQDUJXPHQWVXQGHUSLQQLQJWKHUHOLDELOLW\RIWKHUHVXOWVDUHEDVLFDOO\JLYHQE\WKHTXDOLW\RIWKHVDPSOHWKH
ULJKWYDULDEOHVGHILQLWLRQVWKHDSSURSULDWHDOJHEUDLFIXQFWLRQ,QVKRUW+3DOORZVHVWLPDWLQJKRZGLIIHUHQWDWWULEXWHV
DUHFDSLWDOLVHGLQKRXVLQJSULFHV'DVWUXS*UDII=LYLQ&RVWD	.DKQRULQRWKHUZRUGVWKHGLIIHUHQFHLQ
WKH ZKROH SULFH GHWHUPLQHG E\ WKH YDULDWLRQ RI HDFK VLQJOH VHOHFWHG YDULDEOH 0RUHRYHU VLQFH WKH ORFDWLRQ LV
D[LRPDWLF LQ GHWHUPLQLQJ WKH UHDO HVWDWH YDOXH .UDXVH 	 %LWWHU  VHYHUDO DWWHPSWV KDYH EHHQ GRQH WR
LQFRUSRUDWHWKLVLQKRXVHSULFHPRGHOOLQJ$VUHFDOOHGE\:RQ.LP3KLSSV	$QVHOLQWKHILUVWZRUNVLQWKLV
ILHOG DUH WKRVH E\'DELQ DQG&DQ LQ WKH HDUO\ V 7KH VSDWLDO DSSURDFK FRXSOHV WKH LQIRUPDWLRQ RI WKHPHUH
H[LVWHQFHRUODFNRIH[WHUQDOIDFWRUVZLWKWKHLUSUR[LPLW\WRWKHLQYHVWLJDWHGREMHFW$QVHOLQFRQVHTXHQWO\LW
DOORZVGHILQLQJ VSDWLDO UHODWLRQVKLSV EHWZHHQ H[WHUQDO YDULDEOHV DQGSULFH IXQFWLRQ$V D UHVXOW D VSDWLDO KHGRQLF
SULFH6+3PHWKRGPD\EHLPSOHPHQWHG
$PRQJRWKHUV+3KDVEHHQUHFHQWO\DGRSWHGWRLQYHVWLJDWHKRZKRXVHSULFHVPD\FKDQJHGXHWREHWWHUHQHUJ\
SHUIRUPDQFH DFKLHYHPHQW RU E\ DGRSWLQJ UHQHZDEOH HQHUJ\ V\VWHPV RU HYHQ IRU DLU SROOXWDQW FRQFHQWUDWLRQV
%RQLIDFL	&RSLHOORDQDO\VHGWKHSULFHSUHPLXPRIHQHUJ\HIILFLHQF\LQWKHUHDOHVWDWHPDUNHWLQDQRUWKHUQ
,WDOLDQ FLW\'DVWUXS HW DO  WKHEHQHILW RIKDYLQJ VRODU SDQHOVRQ WKH URRI LQ6DQ'LHJR&RXQW\&DOLIRUQLD
86:RQ.LPHWDORIIHUHGDQLQWHUHVWLQJDSSOLFDWLRQRIDQ6+3DSSURDFKLQYHVWLJDWLQJWKHFRUUHODWLRQ
EHWZHHQDLUTXDOLW\DQGDVVHWVYDOXHLQWKH6HRXOPHWURSROLWDQ7KH\WHVWHGWKHVSDWLDOODJDQGVSDWLDOHUURUPRGHOV
WZREDVLFPRGHOVDGRSWHGLQVSDWLDOGHSHQGHQF\LQYHVWLJDWLRQDSSOLHGWRUHDOHVWDWHPDUNHWV.UDXVH	%LWWHU
7KH ILUVW VSDWLDOGHSHQGHQF\PRGHO VSDWLDOODJ DVVXPHV WKHSUHVHQFHRI DQ LQGLUHFW HIIHFWJLYHQE\ WKHSULFHVRI
QHDUE\ KRXVHV RQ WKH SULFH RI HDFK SURSULHW\ VSLOORYHU &RQYHUVHO\ WKH ODWWHU QHJOHFW VXFK LQGLUHFW HIIHFWV
SRVWXODWLQJWKHSUHVHQFHRIRQHRUPRUHKLGGHQDQGVSDWLDOO\UHODWHGYDULDEOHVLQWKHKHGRQLFSULFHHTXDWLRQ
7DEOH  FRPSDUHV WKH PDLQ SRLQWV RI WKH DERYHPHQWLRQHG VWXGLHV UHODWHG WR VXVWDLQDEOH EXLOGLQJV DQG
HQYLURQPHQWDO IHDWXUHV 7KHVH VWXGLHV FRQILUP KRZ LQ GLIIHUHQW PDJQLWXGHV JUHHQ DWWULEXWHV RI EXLOGLQJV DQG
SRVLWLYH HQYLURQPHQWDO FRQGLWLRQV DUH DSSUHFLDWHG E\ RZQHUV DQG WKHUHIRUH WUDQVODWHG LQWR WKH UHDO HVWDWH SULFHV
+RZHYHU WKH ³HQHUJ\ UHIXUELVKPHQW´ LV D VRFDOOHG ³PDFUR´ YDULDEOH ZKLFK FDQ EH IXUWKHU GHFRPSRVHG LQWR
³PLFUR´HOHPHQWV UHSUHVHQWLQJ WKHGLIIHUHQWYDOXHVDWWULEXWHGE\ WKHPDUNHW WRGHWDLOHGEHQHILWV VWULFWO\ UHODWHG WR
VXFKLQWHUYHQWLRQV0RQHWDU\VDYLQJVEDVLFDOO\GXHWRGHFUHDVHLQHQHUJ\FRQVXPSWLRQ.UDXVH	%LWWHUDQG
ORZHUPDLQWHQDQFHFRVWV hUJH9RUVDW] HWDODUH WKHPRVW HYLGHQW1HYHUWKHOHVV LQ DSUHOLPLQDU\DQGQRW
H[KDXVWLYHOLVWRWKHUHOHPHQWVVKRXOGDOVREHPHQWLRQHGVXFKDV
x WKH UHGXFWLRQ RI H[WHUQDO QRLVHV GXH WR EHWWHU DFRXVWLF LQVXODWLRQ '¶$OSDRV0DUHOOD 5RVDWR 	 6WHOOLQ
-DNREhUJH9RUVDW]HWDO
x DEHWWHUWKHUPDOLQGRRUFRPIRUWGXHWRWKHUPDOEULGJHVUHGXFWLRQ-DNRE
x WKH GHFUHDVH RI DLU SROOXWDQW HPLVVLRQ HVSHFLDOO\ 6R[ GXH WR D GHFUHDVH LQ HQHUJ\ QHHGV RU LPSURYHG
HIILFLHQF\LQJHQHUDWRUVRUIXHOVKLIWLQJ:RQ.LPHWDO
40   Adriano Bisello et al. /  Procedia - Social and Behavioral Sciences  223 ( 2016 )  37 – 44 
x WKH ORZHU ULVNRI LQFXUULQJ LQXQIRUHVHHQ DGGLWLRQDO FRVWVGXH WR LQFUHDV LQ HQHUJ\SULFHVRU HQDFWPHQWRI
VWULQJHQWHQHUJ\UHJXODWLRQV.UDXVH	%LWWHU
x WKHH[SUHVVLRQRIDQLQGLYLGXDOJUHHQVRFLDOVWDWXVGXHWRWKHDGRSWLRQRIUHQHZDEOHVRXUFHV'DVWUXSHWDO
DVZHOODVDQHQKDQFHGFRUSRUDWHLPDJH(LFKKROW]HWDO.UDXVH	%LWWHU
x WKHRSSRUWXQLW\WRUHDFKRQHRUPRUHRIWKHDERYHPHQWLRQHGFREHQHILWVFRQWLQXLQJWRVWD\LQDIDPLOLDUSODFH
VDYLQJWKHWURXEOHRIFKDQJLQJGZHOOLQJDQGQHLJKERUKRRGDQGSUHVHUYLQJWKHVRFLDOFDSLWDO2(&'
7KHVHPLFURYDULDEOHVFDQQRWEHPHDVXUHGDQGHVWLPDWHGZLWKWKH+3PHWKRGWKXVDPRUHVSHFLILFLQYHVWLJDWLRQ
LV QHHGHG WRXQGHUVWDQG FRQVXPHUV¶ DQGRZQHUV¶ SULRULWLHV DQGYDOXHV )RU H[DPSOHVPXOWLSOH DVSHFWVPD\ UHVXOW
IURP JHQHUDWLQJ RZQ JUHHQ HOHFWULFLW\ WKH ³YDOXH´ RI DYRLGHG SXUFKDVH WKH TXDQWLWDWLYH FRQWULEXWLRQ RI DYRLGHG
HPLVVLRQV DQG DOVR DQ µµH[LVWHQFH YDOXH¶¶ IRU ³households who derive pleasure from knowing that they are 
generating their own>JUHHQ@electricity” 'DVWUXSHWDOSJ. 
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7DEOH+HGRQLFSULFHPRGHOVFRPSDULVRQ
5
HI
HU
HQ
FH
6
WX
G\

0
RG
HO

2
EM
HF
WR
IL
QY
HV
WLJ
DW
LR
Q
)X
QF
WLR
Q
&
DW
HJ
RU
LH
VR
I
FK
DU
DF
WH
ULV
WLF
V
1
R
IF
KD
UD
FW
HU
LV
WLF
V
6D
P
SO
H
VL
]H

WK
RX
VD
QG
VR
IU
HF
RU
GV

&
LW\
G
LP
HQ
VL
RQ

WK
RX
VD
QG
VR
IL
QK

6D
P
SO
H
LQ
KD
EL
WD
QW
V


&
KD
UD
FW
HU
LV
WLF
V
DP
SO
HV

%
RQ
LID
FL
	

&
RS
LH
OOR




+
3
(Q
HU
J\
/
DE
HO

/R
J
OLQ
HD
U
/R
FD
WLR
Q
/

3U
RS
HU
W\
3

7H
FK
QR
OR
JL
FD
O
7

/ =21(620,
3 6,1**$53$5.%$7+$0(685
7 &21',7,216(/$%(/
7RWDO 
  


:
RQ
.
LP
H
WD
O




6+
3
6
SD
WLD
OO
DJ
D
QG

VS
DW
LD
OH
UU
RU

/R
FD
O$
LU
4
XD
OLW
\
6H
P
LO
RJ

1
HL
JK
ER
UK
RR
G
1

6W
UX
FW
XU
DO
6

(Q
YL
UR
QP
HQ
WD
O
(
 1 ',1&20$&6+37$&66&+
$&635.
6 '+2867)/631050610%$7+
+6$*(')8(/
( 12[62
7RWDO 
  


'
DV
WUX
S
HW
D
O




+
3

WLP
H
VH
ULH
V
6R
OD
US
DQ
HO
V
/R
J
6R
OD
U
6

2
WK
HU
V
;

7H
FK
QL
FD
O
1

6 6RODU
; 6TXDUHIHHW%HGURRPV%DWKV9LHZ
3RRO$FUHV2ZQHURFFXSLHG%XLOGLQJ\HDU
1 6\VWHPFRVW6\VWHPVL]H,QFHQWLYH
DPRXQW
7RWDO 
  



7RWDFNOHVLPLODULVVXHVWKDWDUHYHU\FDVHVSHFLILFEHFDXVHUHODWHGWRORFDOKDELWVDQGVRFLDOEHKDYLRUVVHYHUDO
PXOWLFULWHULDWHFKQLTXHVGHDOLQJZLWKERWKTXDQWLWDWLYHDQGTXDOLWDWLYHLQGLFDWRUVKDYHEHHQGHYHORSHGLQWKHODVW
GHFDGHV 7KHVH WHFKQLTXHV PD\ KHOS LQ SURYLGLQJ D VROXWLRQ WR PXOWLSOH REMHFWLYHV SUREOHPV DQG DUH EDVHG RQ
YDULRXV ZHLJKWLQJ PHWKRGV FRPSDULVRQV RI FKRLFHV SULRULWLHV GHILQLWLRQV DQG RXWUDQNLQJ $PRQJ RWKHUV WKH
DQDO\WLFKLHUDUFK\SURFHVV$+3LVDSRSXODUWRRODGRSWHGLQPDQ\GLIIHUHQWILHOGVUDQJLQJIURPHQHUJ\SODQQLQJ
3RKHNDU	5DPDFKDQGUDQWROHDGPDUNHWGULYHUVDVVHVVPHQW=XEDU\HYD7KLHO%DUERQH	0HUFLHU
DQG DOVR IRU LQGRRU LQWHUQDO FRQIRUP LQGLFDWRU GHILQLWLRQ &KLDQJ 	 /DL  2ULJLQDOO\ GHYHORSHG E\ 6DDW\
 LW DOORZV WKH HYDOXDWRU WR GHILQH WKH VRFDOOHG GHFLVLRQ WUHH XQGHUOLQLQJ WKH FKRLFH RI DQ REMHFW RU WKH
GHILQLWLRQ RI D SURMHFW
V JRDO DV WKH RXWSXW RI D FRKHUHQW DQG REMHFWLYH GHFLVLRQ SURFHVV 7KURXJK SDLUZLVH
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
FRPSDULVRQDSRRORIH[SHUWVLVDVNHGWRGHILQHVRPHNH\FULWHULDEXLOWXSRQPRUHVSHFLILFDWWULEXWHVDQGWRZHLJKW
WKHUHODWLYHLPSRUWDQFHSHUFHQWDJHRIHDFKDWWULEXWHZLWKLQWKHXQLWDU\YDOXHRIWKHRXWSXWH[SUHVVHGDV$Q
$+3KDV EHHQ DOVR DGRSWHG E\'¶$OSDRV HW DO  WR SUHGLFW KRZSXEOLFZRUNV GHDOLQJZLWK HQYLURQPHQWDO
FRQGLWLRQVLPSURYHPHQWVKRXOGUHVXOWLQWKHRYHUDOOEXLOGLQJVWRFNSULFHFKDQJH7KHDXWKRUVSHUIRUPHGDVRFDOOHG
³PDVVDSSUDLVDO´RQDVPDOOFRPPXQLW\KDYLQJDURXQG WZR WKRXVDQGEXLOGLQJV)LUVW WKH\VHWXSDGDWDEDVHZLWK
EDVLF LQIRUPDWLRQ RQ DVVHWV DJH W\SRORJ\ GLPHQVLRQV DQG ORFDWLRQ 7KHQ WKH\ GHILQHG DQG FODVVLILHG WKH
FKDUDFWHULVWLFGHWHUPLQLQJWKHSULFHDVXVXDOO\GRQHLQDQ+3PRGHO)LQDOO\VXSSRUWHGE\DSDQHORIORFDOH[SHUWV
WKH\ZHLJKWHGHDFKFKDUDFWHULVWLF%\GHILQLQJWKHYDOXHIXQFWLRQDQGKDYLQJIHZSULFHVRIH[LVWLQJWUDQVDFWLRQVRQ
WKHPDUNHWDXWKRUVZHUHDEOHWRDVVHVVWKHH[SHFWHGSRVLWLYHLPSDFWJLYHQE\WKHLPSURYHPHQWRIH[WULQVLFORFDWLRQ
FKDUDFWHULVWLFV$VDILQDOUHVXOWWKH\HVWLPDWHDLQFUHDVHRIWKHRYHUDOOEXLOGLQJVWRFNYDOXHDOWKRXJKQRGLUHFW
LQWHUYHQWLRQRQEXLOGLQJVZDVGRQH6LPLODUO\H[SHUWVRSLQLRQHOLFLWDWLRQKDVDOVREHHQXVHGE\=XEDU\HYD7KLHO
%DUERQH 	 0HUFLHU  WR LGHQWLI\ NH\ FULWHULD DQG WR ZHLJKW WKHLU UHOHYDQFH LQ HOHFWULF YHKLFOHV PDUNHW
GHYHORSPHQW
$GRXEOHLQWHUQDWLRQDOFDVHVWXG\
0RYLQJIURPDERYHUHSRUWHGH[SHULHQFHVDQGFRQVLGHULQJWKHQHHGWRIUDPHILUVWWKHPDFURGLPHQVLRQDQGWKHQ
WKHPLFURFULWHULDZHVXJJHVWLQYHVWLJDWLQJWKHH[SHFWHGLPSDFWRIHQHUJ\UHIXUELVKPHQWRQKRXVLQJSULFHVDQGWKH
ZHLJKWRIGLIIHUHQWHOHPHQWVLQGHWHUPLQLQJWKDWE\DGRSWLQJDQLQQRYDWLYHPHWKRGPL[LQJWKH6+3DQGWKH$+3
7RWHVWLWDGRXEOHFDVHVWXG\LVLGHQWLILHGUHSUHVHQWHGE\WZRVLPLODU(XURSHDQFLWLHV%RO]DQRDQG,QQVEUXFN
%RO]DQRLVORFDWHGLQQRUWKHUQ,WDO\FDSLWDOFLW\RI6RXWK7\UROKDYLQJFORVHWRLQKDELWDQWVRQDVXUIDFH
RI  VTNP  ,QKVTNP ,W LV WKH HFRQRPLF GHPRJUDSKLF DQG DGPLQLVWUDWLYH FRUH RI D VRXQG PRXQWDLQ
SURYLQFH6RXWK7\UROKDVFRPPLWWHGWKHPVHOYHVWRDFKLHYHUHOHYDQWFOLPDWHHQHUJ\WDUJHWVE\FODLPLQJDVD
³.OLPD/DQG´LHFOLPDWH IULHQGO\ WHUULWRU\DQGPRYLQJ WRZDUGD ORZFDUERQGHYHORSPHQW6XVWDLQDELOLW\ LVVXHV
URRWHG LQ WKH IDUPHU PRXQWDLQ VRFLHW\ DUH VLQFH GHFDGHV HPHUJLQJ LQ ORFDO GHYHORSPHQW SROLFLHV DQG SODQV ,Q
SDUWLFXODU WKHORFDOLQWHUHVWWRZDUGVFOHDQHQHUJ\LVVXHVOHGWRWKHFUHDWLRQRI  WKH&DVD&OLPDDJHQF\UHVSRQVLEOH
WKH IRU WKHFHUWLILFDWLRQRIEXLOGLQJHQHUJ\SHUIRUPDQFHDQG WR WKHHVWDEOLVKPHQWRI WKH ³,QVWLWXWH IRU5HQHZDEOH
(QHUJ\´ ZLWKLQ WKH DOUHDG\ H[LVWLQJ UHVHDUFK FHQWHU (85$& (85RSHDQ$&DGHP\7KH FLW\ LWVHOI KDV UHFHQWO\
MRLQHG WKH &RYHQDQW RI 0DMRU DQG LV LQYROYHG LQ WKH LPSOHPHQWDWLRQ RI WKH 6XVWDLQDEOH (QHUJ\ $FWLRQ 3ODQ
FRQWULEXWHGE\(85$&
,QQVEUXFN LQ WKH$XVWULDQSURYLQFHRI7\UROKDV LQKDELWDQWVRQ VTNP ,QKVTNP'HVSLWH
GLIIHUHQWSRSXODWLRQGHQVLWLHVERWKFLWLHVDUHFRPSDUDEOHZLWKUHJDUGVWR WKHXUEDQVWUXFWXUHVDQGRIIHUHGVHUYLFHV
XQLYHUVLW\UHVHDUFKFHQWHUVDQH[WHQGHGF\FOLQJSDWKQHWZRUNHQHUJ\HIILFLHQF\DGYLFHVHUYLFHVHWF6LPLODUO\
ERWK 3URYLQFHV DUH LQYROYHG LQ WKH LPSOHPHQWDWLRQ RI D PXOWL\HDU FOLPDWHHQHUJ\ SODQ 7KH 7\UROHDQ (QHUJ\
6WUDWHJ\LVPDLQO\EDVHGRQPHDVXUHVGHDOLQJZLWKHQHUJ\HIILFLHQF\LPSURYHPHQWLQEXLOGLQJV¶VSDFHKHDWLQJ
DQG FRROLQJ SURPRWLRQ RI FOHDQ HQHUJ\ SURGXFWLRQ IURP UHQHZDEOH VRXUFHV DQG HOHFWULFLW\ FRQVXPSWLRQ JURZWK
VWRSSLQJ ,QQVEUXFN LV DOVR LPSOHPHQWLQJ WKH ³(QHUJ\ 0DVWHUSODQ´ GHYHORSHG E\ DOS6 D ORFDO UHVHDUFK DQG
FRQVXOWLQJDJHQF\RSHUDWLQJLQWKHILHOGVRIFOLPDWHFKDQJHDQGVXVWDLQDEOHGHYHORSPHQW
7KHVHWZRFLWLHVVKDUHDKLVWRU\RIODVWLQJHFRQRPLFLQVWLWXWLRQDODQGHGXFDWLRQDOUHODWLRQVKLSV2QHRIWKHODWHVW
DQGPRVW UHOHYDQW FRRSHUDWLRQ SURMHFW EHWZHHQ DERYHPHQWLRQHGPXQLFLSDOLWLHV VWDUWHG LQ PLG ZKHQ WKH\
MRLQWO\ ODXQFKHG D ILYH \HDUV VPDUW FLWLHV DQG FRPPXQLWLHV SURMHFW IXQGHG XQGHU WKH(XURSHDQ8QLRQ¶V 6HYHQWK
3URJUDPPHIRUUHVHDUFK)3
7KH)36,1)21,$SURMHFWZKRVHDFURQ\PVWDQGVIRU³6PDUW,1LWLDWLYHRIFLWLHV)XOO\F2PPLWWHGWRL1YHVW,Q
$GYDQFHG ODUJHVFDOHG HQHUJ\ VROXWLRQV´ ZLOO PDLQO\ GHYHORS DQ LQQRYDWLYH GLVWULFW DSSURDFK IRU WKH HQHUJ\
UHIXUELVKPHQWRIEXLOGLQJVDQGQHWZRUNVDWQHLJKERUKRRGOHYHO7KHPDLQDLPRIWKHSURMHFWLVWRFRQWULEXWHWRWKH
GHYHORSPHQW RI VPDUW HQHUJ\ FLWLHV 0RVDQQHQ]DGHK HW DO  ,Q D ILUVW VWDJH WKH SURMHFWZLOO DFW RQ VHOHFW
SXEOLFRZQHGUHVLGHQWLDOEXLOGLQJVDOWKRXJKWKHJHQHUDODLPLVWRGHYHORSDVFDODEOHDQGUHSOLFDEOHSURFHGXUHWREH
HDVLO\ H[WHQGHG WR DZLGHU XUEDQ GLVWULFW DVZHOO DV WR EH H[SRUWHG WRZDUG RWKHU FLWLHV QDPHG HDUO\ DGRSWHUV
$OWKRXJKSULPDU\IRFXVHVRQ&2HPLVVLRQVUHGXFWLRQWKH6,1)21,$SURMHFWLVH[SHFWHGWRGHOLYHUDZLGHUDQJHRI
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FREHQHILWVDWWKHXUEDQOHYHODQGRQHRIWKHKLJKOLJKWHGFREHQHILWVSUREDEO\LQFRUSRUDWLQJVRPHRWKHUVLVWKXVWKH
LQFUHDVHLQUHIXUELVKHGGZHOOLQJVYDOXH%LVHOOR*ULOOL%DOHVW6WHOOLQ	&LROOL
:LWKLQ WKLV SURMHFW HQHUJ\ UHIXUELVKPHQW DFWLYLWLHV RQ VRFLDO KRXVH EXLOGLQJV DUH IRUHVHHQ LQ ERWK FLWLHV 7KH
SURMHFW DOVR FRQFHUQV DQ LPSURYHPHQW RQ WKH ORFDO'LVWULFW+HDWLQJ DQG&RROLQJQHWZRUNV '+& LQWHJUDWLRQRI
SKRWRYROWDLF 39 SDQHOV DQG VRODU WKHUPDO 67 SDQHOV LQ EXLOGLQJV IDoDGHV WKH LQWURGXFWLRQ RI LQQRYDWLYH DQG
HIILFLHQW +HDWLQJ 9HQWLODWLRQ DQG $LU &RQGLWLRQLQJ +9$& V\VWHPV $V D SURMHFW DFWLYLW\ DOVR D *HRJUDSKLF
,QIRUPDWLRQ6\VWHP*,6KDVEHHQVHWXSZKHUHEXLOGLQJVDUHVSDWLDOO\JHRUHIHUHQFHGDQGUHODWHGZLWKDGDWDEDVH
KDYLQJUHOHYDQWLQIRUPDWLRQVXFKDVDJHGLPHQVLRQVDQGYROXPHLQWHQGHGXVHDQGHVWLPDWHGHQHUJ\SHUIRUPDQFH
7KHPL[HGLQYHVWLJDWLRQPRGHO
2QWKHEDVLVRI WKHDERYHPHQWLRQHGPHWKRGV WKH WZRFDVHVWXGLHVRI%RO]DQRDQG,QQVEUXFNDUH LQYHVWLJDWHG
DQG YDOXH FKDQJHV UHODWHG WR 6,1)21,$ SURMHFW DFWLYLWLHV LH HQHUJ\ UHIXUELVKPHQW RI H[LVWLQJ VRFLDO KRXVH
GZHOOLQJVHVWLPDWHGE\PL[LQJWKH6+3DQGWKH$+3
7KXV WKHRSHUDWLRQDO UHVHDUFK VWHSV DUHGHILQHG DV IROORZV L GHILQLWLRQRI FDWHJRULHV DQG FKDUDFWHULVWLFV LL
GDWD FROOHFWLRQ DQG WKH FUHDWLRQ RI D KRXVLQJ DGYHUWLVHPHQWV GDWDEDVH LLL VHWWLQJ XS RI WKH 6+3 PRGHO DQG
HVWLPDWLRQRIWKHPDUJLQDOLPSOLFLWSULFHRIWKHHQHUJ\UHWURILWDVD³PDFURYDULDEOH´7KHQWKHLYGHILQLWLRQRIWKH
³PLFURYDULDEOHV´FRQWULEXWLQJWRWKH³PDFURYDULDEOH´YVHWWLQJXSRIWKH$+3PRGHOYLGDWDFROOHFWLRQWKURXJK
GLUHFWVXUYH\VYLL³PLFURYDULDEOHV´ZHLJKWLQJDQGEUHDNLQJGRZQRIWKHPDUJLQDOLPSOLFLWSULFHRIHQHUJ\UHWURILW
)LQDOO\E\OLQNLQJWKHVHUHVXOWVZLWKWKH*,6DPDVVDSSUDLVDODWXUEDQVFDOHLVSHUIRUPHGYLLL
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RQ WKHLU YDOXH 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